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INTRODUCTION
Hypothyroidism is a condition in which there is a
deficiency or lack of the secretion of the thyroid
gland.

It has been recognized and has received treat-

ment by substitution of thyroid gland substance for
many centuries.

Rather recently, the medical profes-

sion has become aware of a subclinical hypothyroidism
which fails to exhibit the typical and characteristic
findings of the classical description of the disease.
There can be no question that this mild form of the
disease is of importance.

Our subject here is partic-

ularly concerned with mild hypothyroidism and hypometabolism and its relationship to the function of reproduction.

This relationship is quite direct and ap-

parently proportional to the degree of lack of thyroid
secretion.
Therefore, we particularly wish to emphasize the
possibility of existence of hypothyroidism in a great
number of those patients presenting vague and indefinite complaints concerning the reproductive functions
and to stress the value of thyroid therapy in these
cases.

It is our specific purpose here to point out

the insidious character of this deficiency, to establish in the minds of our readers a discernment of the
varying degrees of hypothyroidism, and to help our
readers to lend succor to those "footballs of medicine", the women who are latently or mildly hypothyroid and hypometabolic.

HISTORY
"Historical contemplation of medical progress is
fascinating pastime, particularly so when it deals
with the physiology and pathology of so extraordinary
an organ as the thyroid gland". Foss (24)
The relationship of the thyroid gland to the sex
organs in the female is the most ancient and classi'
cal illustration
of the knowledge of the endocrine

glands.

The ancients noted this relationship and

spent a good deal of time gossiping about it.

The

early Romans always measured the neck of a bride on
her wedding night and, if in the morning her neck had
enlarged, they considered that coitus had taken place.
If, however, there was no enlargement, they considered
that coitus had occurred previous to the marriage.
Substitution therapy of glandular deficiencies
was originated in 1500, when Paracelsus, SWiss physician and alchemist, concluded that a diseased organ
could be replaced by the corresponding healthy tissue,
and, as a result, normal organs and juices of men and
animals were used in the cure of disease; also, in
cases of sterility from the sixteenth to the eighteenth centure.

As early as 1794, Gauthier and others

began to write on goiter and cretinism.
in 1806 remarked in

11

Benjamin Rush

An Inquiry into the Function of

the Spleen, Liver and Thyroid Gland 11 that the thyroid
gland is necessarily larger in females to "guard the
female system from the influence of the more numerous
causes of irritation and vexation of mind to which
they are exposed, than is the case in man•. (24)
Sir Astley Cooper, in 1836, did thyroidectomies
on puppies with no other findings than that they
lived.

This same year, T.

w.

King, of Guy's Hospital,

reported "of the thyroid gland, like all parts, it requires to be nourished, but unlike _some parts of the
same class, its nourishment does not seem to be the
main intention of its vascular supply ••• ~hile the
nourishment of a part is indispensable to its existence, the influence which it exerts upon the circulatory fluids may be more or lees needful for the healthful subsistence of the entire animal ••• We may one day
be able to show that a particular material principle
is also supplementary when poured into the descending
cava to important subsequent functions in the course
of the circulation". King and Cooper (53); J. H.
Means (67)
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It requires only slight paraphrasing to arrive
at the modern conception of the thyroid gland's secretion, thyroxin, necessary to normal life, which is
manufactured and stored in the gland and delivered to
the blood stream.
Hugh Norris, in 1874, noted the high incidence
of cretins in a goiterous area of Somereetshire and
concluded that "cretinism is not only accompanied by,
but, in some measure, is caused by the presence of
goiter". (67)

Following this, T. B. Curling, in 1850,

reported two cases of absence of the thyroid body in
cretins on whom he had done autopsies. (12)

c.

Hil-

ton Fagge (19), a1so of Guy's Hospital, in 1871 noted
the close resemblances of the signs and symptoms of
sporadic and endemic cretinism, and he recognized that
this condition might be acquired.

His greatest contri-

bution, however, was to describe in detail an adult
cretin, which condition he had never seen in adults.
The first adult cretin-termed cretinoid was observed and described by Sir William Gull in 1874.(35)
He cited two cases characterized by"dryness of the
skin, flabby features, swelling of the hands and retardation of the mental processes".
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These patients

were reported by him in the Transactions of the Clinical Society of London, in 1874.

William Ord reported

his six cases of myxedema in which he noted that they,
like Curling's cretins, showed atrophic thyroid bodies.
He noted that all six of his cases were in women between 30 and 50 years of age who had borne children.
In three of them, the swelling followed a confinement.
(81)

The credit for first suggesting that the loss

of thyroid function is the common cause of cretinism,
myxedema and cachexia strumipriva belongs to Sir Felix
Semon of London, in 1883. (93)

In 1882, Hadden noted that in myxedema there was
a decrease in the excretion of urea, which lead MagnusL evy of Strassburg to suggest, in 1895, that alteration in urea output clearly pointed to altered
lism.

metabo~

He investigated the effects of thyroid removal

on gas exchange and respiration and metabolism, thus
laying the groundwork of knowledge of the chief function of the thyroid gland. (24)

In 1882 and 1883,

Reverdin and Kocher discovered a syndrome similar to
myxedema following extirpation of the thyroid gland.
Kocher called this condition cachexia strumipriva.
(24:67)

Sir Victor Horsley noted the same condition
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to occur in monkeys, following thyroidectomy. (46)
In 1890, Bettencourt and Serranno grafted half a
sheep's thyroid under each breast of a female suffering from cachexia strumipriva with excellent results:
complete relief of the condition.

In 1891, Vassale

reported prevention of cachexia etrumipriva in dogs by
intravenous injections of extracts of their own thyroid glands. (67)

Murray, in 1891, prepared a glycer-

ol extract of sheep thyroid, which he gave subcutaneously to a myxedematous woman wfth dramatic improvement. (24:67)

Mackensie and Fox, in 1892, reported

good results with administration of thyroid gland per
orum, and they reported what are clearly thyrotoxic
symptoms when the dosage was too large. (67)

Baumann,

in 1895, noted that the gland normally contained a high
percentage of iodine. (24)
The next historically important event occurred in
1919, when Kendall (52), of Mayo Clinic, isolated the
active principle of the thyroid gland, which he named
thyroxin, and noted that it contained 65 percent
iodine.

Thyroxin is the p-oxydiiodopbenyl ether of di-

iodotyrosine. Palmer (82)

In 1923, Albert Kocher re-

vived treatment by thyroid grafting (this method is not
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now popular) and, in addition to this, he gave thyroid
extract. Rolleeton (90)

In 1927, thyroxin was synthe-

sized by Harrington and Barger. (39)
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EMBRYOLOGY AND PHYSIOLOGY
"Perhaps the most striking result of research
shows that the thyroid gland is derived from the uterus of the palaeostacan ancestor.

The relation, which

has been known since time immemorial to exist between
the sex organs and the thyroid gland in many, may possibly be the last recollection of a time when the thyroid was the uterine gland of the palaeostacan ancestor.

Though these were once upon a time intimately

united and are now widely separated, a strange connection continues to exist between the thyroid and the
generative organs even up to the highest vertebrates".
Gaskell (4)
Ancestrally, the thyroid exists in the chordates
in two forms:

one as an elaborate ventral midline

pharyngeal glandular groove, the so-called endoetyle,
in all of the lower chordates, i.e., tunicates, amphioxus, and ammocoete; and the other as the familiar
ductless thyroid in all higher chordates, i.e., adult
lampreys, fish, amphibians, reptiles, birds and mammals.

The animal in which the transition from endo-

style to thyroid gland can still be observed is the
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lamprey.

The thyroid, then is primarily a pharyngeal

gland probably related to both digestion and respiration, and, in the thyroid of higher animals, all its
known activities are still intimately related to metabolism. (63)
We recognize an inter-relationship of activity
of the various endocrine glands, which we may call the
pluriglandular system.

Rather than try accurately to

discern between the actions of the various members of
this system, we may describe the activity or inactivity of one member of this system only vaguely and, even
then, we must bear in mind the function or disfunction
of the other members.
The function of the thyroid gland is the production of a secretion, thyroxin, which activates heat
and energy production by regulating the rate of oxidation in the cells throughout the body. (73)

The anteri-

or lobe of the pituitary gland is considered the motor
activator, or dictator, of activity of the endocrine
glands, but certain of its selective activities are held
in check by at least some of these glands.

There has

been demonstrated a thyrotropic hormone which is produced by the anterior pituitary.

-~

This fraction if its

secretion was isolated by Lisser in 1931 and by Anderson and Collip in 1933. (56:57)

That this substance

acted on the thyroid directly, and not on the sex
glands, was demonstrated by Anderson and Collip.

The

thyrotropic hormone stimulates the production of thyroxin, which, in turn, effects a widespread direct influence over all the other endocrines and over every other
tissue for that matter because of its action upon the
rate of metabolism of their cells. (67)
During pregnancy the thyroid gland is stimulated
to produce an increased amount of secretion, which may
amount to 15 to 30 percent above its normal.

This in-

crease in the rate of metabolism is not to be considered a condition of hyperthyroidism, but indicates the
response of the thyroid to the increased metabolic demands of material and fetal tissues.

The curve of in-

creased metabolism rises rather slowly to about the
sixth month of pregnancy, and then rises quite abruptly. (74)

The work of Hughes suggests, in fact, that

the rate of metabolism of many pregnant women remains
below normal until after the fifth or sixth month of
pregnancy. (48)

That pregnancy is only one of the

functions of the female reproductive system to result

-9-

in an increased thyroid function normally shall be
shown later.
The production of thyroxin is dependent upon the
supply of iodine ingested and, when the supply of iodine is insufficient for the needs of the thyroid,
work hypertrophy or hyperplasia occurs; the secretory
processes are altered, colloid substance low in iodine
content is stored in excess of normal, and diffuse colloid goiter may result with a corresponding decrease in
the basal metabolic rate, which condition must be differentiated from diffuse colloid goiter with resultant
toxicosis.
The "hypothyroid state" is defined by Pumpelly (86)
as "that condition of submnormal thyroid function in
which there is an insufficient amount of thyroxin
elaborated and delivered to the tissues but the insufficiency is not great enough to produce true myxedema 1
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•

ETIOLOGY AND DIAGNOSIS
In regard to etiology of this hypothyroid state,
we may regard puberty as the least important factor in
causing hypothyroidism, although the so-called physiological enlargement may at times be a turning point toward either hyperthyroidism or hypothyroidism.
Pregnancy and its results play an important part
in the physiology of the thyroid.

There is usually a

physiological enlargement of the thyroid in pregnancy,
with return to normalcy following delivery. (80)

If,

however, the pregnancy is interrupted before maturity,
there is often a tendency toward hypothyroidism.

This

tendency is even more marked when it is complicated by
infection.
At the time of the menopause, if there is any history of hypothyroidism, the thyroid has a more difficult
time to bridge the gap of the cessation of reproduction,
and a stormy menopause usually results, which, in turn,
throws a greater load on the thyroid and. very often results in hypothyroidism.
Bilateral oophorectomy in young women, according
to O'Keefe, nearly always results in hypothyroidism
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eventually, possibly with a previous hyperthyroidism.
In the young girl, he reports that supravaginal hysterectomy without oophorectomy results usually in a mild
hypothyroidism and, as the patient approaches the natural menopause, the distressing symptoms reappear in a
more marked form.
Infection anywhere in the body, e.g., any acute
infection or the usual foci of infection, is the most
important etiological factor in the development of hypothyroidism. (80)
With regard to pluriglandular disfunction, we may
consider that disfunction of one of the endocrines
throws the rest of the system into imbalance; hence,
any endocrine disfunction may result in hypothyroidism.
May we, at this point, be reminded that the glands
of internal secretion are not isolated organs but that
each is to be considered an integral part of an interrelated chain of glands and that, in addition, they affect and are affected by the nervous system and the
other organs of the body.

Hence, it is imperative to

study the patient as a whole, composed of various interwoven, even overshadowing, units.
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The recognition of the classical picture of hypothyroidism with myxedema, with its very definite apathy
and lethargy, its anemia, lowered basal metabolic rate
and non-pitting generalized edema, is one of the easiest diagnoses within the scope of Medicine.

The sub-

ject of this paper, masked hypothyroidism (89), latent
hypothyroidism (71), hypothyroidism without myxedema
and mild hypothyroidism (1), is a very difficult condition which, unless we remain constantly aware of the
possibility of its existence, we may miss entirely.
The most common finding is fatigue (1), combined
with vague muscular or rheumatoid pains.(3)

These pa-

tients complain of irritability, depression and melancholy. (73)

They may complain of fast heart which is,

however, really a bradycardia with gas formation in the
stomach and discomfort in the heart region with dyspnea
and throbbing in the ears.

The symptoms are, none the

less, vague and changeable to account for the frequent
diagnosis of hypochondriasis.

The history of pre-exist-

ing infection is so common that O'Keefe has begun to
look upon a history as unreliable in which this is not
elicited.
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With respect to the reproductive organs, menstruation is almost invariably upset, either scanty or absent, and if present, usually painful. (67:68:58:71:11:
104:105).

However, Mason has reported that it may very

often be profuse, or nearly continuous.

It is general-

ly agreed that there is a decrease in libido.

Litzen-

berg and Carey report, in 1939, that in all cases where
no other cause can be found for abnormal menses, sterility, recurrent and oft repeated abortions, the metabolic
rate should be determined.
The metabolic rates in these cases may vary anywhere from zero to negative thirty, with no other findings, and quite without signs or symptoms of the usual
picture of hypothyroidism with myxedema.

We regard the

laboratory finding as simply an aid to diagnosis, and
they should not be considered to rule out clinical findings, or even good hunches.

In many of these cases,

with no findinRS others than fatigue; or sterility or
menstrual disturbances, we may find, by way of therapeutic tests; that is, giving thyroid extract to the patient for a time, that the patients immediately become
much more alert, the menses become regular, the patient
may even conceive, and our hunch was correct.
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We shall delve more deeply into the characteristics
of mild hypothyroidism in relation to the various reproductive manifestations in the pages to follow, keeping
in mind that the vagueness, apparent hypochondriasis,
and the inability to tell just what is wrong is most
characteristic of this condition.
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RELATION OF HYPOTHYROIDISM TO CHILDREN AND TO PUBERTY
That cretinoid babies always have mothers who are
hypothyroid, and that this condition is an unjustifiable example of careless prenatal care, is vehemently
emphasized by Brown and Shea of Dallas, who, it is interesting to note, are husband and wife; further, she
is mildly hypothyroid.

They have corroborated on the

report of their procreative difficulties and their solution of the problem.

With proper thyroid therapy,

they proved that it is quite possible for the hypothyroid mother to give birth to normal children showing no
signs of thyroid deficiency.

They strongly advocate

roentgenological follow-up and cA.reful observation of
the ossification centers of the knee and ankle in these
children for any sign of abnormality.

Hypometabolism

may be very early noted by the failure to appear of the
three centers in the ankle and the one or two in the
knee noted in normalcy, and thyroid medication must be
begun immediately.

They suggest giving one-half grain

of thyroid extract daily, increasing the dosage onetenth grain weekly, until the rectal temperature remains at one hundred degrees.
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X-rays must be taken

each three to six months, with treatment continued until
proper ossification is obtained for the age of the child.
Concerning treatment in babies born hypothyroid,
Gardiner-Hill and Smith, in 1927, report splendid results with thyroid extract therapy, when treatment was
begun in early childhood.

. ':, .

.

~

.. r,
i

c

Menacme' at about the normal

age, with regular menses thereafter, held in many of the
cases.

In some of the patients, menstruation remained

normal, even with the cessation of treatment.

In those

girls in whom treatment was begun at about

normal

t~e

age of puberty, the onset of menacme was rather late
but, when established, the periods tended to be normal
and regular.
Herman E. Hayd reported in 1917 his use of thyroid
medication in case of amenorrhea in young girls where
the periods were irregular or scanty, and even absent,
or where the menstrual function had not appeared at the
usual pubic period.

He noted that the treatment was ex-

pressly valuable in those fat, pale, indolent young women who take little exercise and eat heartily, especially of sweet foods.

His attention was called particular-

ly to the fact that very often when treatment was discontinued, the irregularity would return, to be relieved,
however, by further medication.

-17-

Musser, of New Orleans, observed in 1938 that latent hypothyroidism might go for a long time without
being appreciated.

He was aware that unfortunately

this condition developed during the growth period, and
that developmental faults were likely to occur which
could never be remedied; whereas if the condition were
diagnosed, the treatment was specific and definite.
Substitution therapy will permit proper growth
and development, and the child will grow as a normal
child should.

There is a tendency to fatness in these

young children, and as the child approaches puberty,
the sexual development is usually retarded.

These

children, in addition, tend to be short, dumpy and overweight, with often slightly sluggish mentalities.

Men-

strual distrubances are common, with dysmenorrhea frequent and common.

They are brought to the physician

with no particular complaints, except shame from their
overweight, or menstrual disturbances, or their families may think there is something wrong which defies explanation.
Musser describes another group of girls who are
neurotic and very much underweight, who prove, when
their basal rates are taken, to have hypometabolism.
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They may be very thin due to their inability or refusal
to eat.

He found that thyroid therapy in these latter

cases is extremely successful, oral therapy being given,
and finding a maintenance dosage at which the patient is
most comfortable, then maintaining this dosage.
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RELATION OF HYPOTHYROIDISM TO MENSTRUATION
We recall to mind that in this discussion we are
dealing with that unfortunate group of individuals
with latent, masked, or mild hypothyroidism.

The

cases reported by Ord, in 1874, are examples of rather
marked hypothyroidism but, none the less, represent an
early recognition of the cooperation of the endocrines
and the observation that one patient had a "too profuse
catamenia".

Dudley (91), in 1904, classifies an unknown

uterine hemorrhage, exhibited at puberty and at the menopause, and he further states that it is at these times
that disturbances are apt to be found in the thyroid
gland.
Falta in "Diseases of the Ductless Glands" (20:21)
observes "Chronic benign hypothyroidism is accompanied
by disturbances of sleep; lassitude, especially in the
morning; and menstrual disturbances, especially menorrhagia and amenorrhea ••• Most cases of uterine hemorrhage
can undoubtedly be accounted for by some local pathological condition ••• however, there is a certain proportion
of cases that cannot be accounted for and all treatment
is to no avail ••• with, often, hysterectomy necessary as
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a 1 ife saver" •

He continues,

11

The blood coming fror.i

the uterus in these cases is non-coagulable, this being a distinguishing character.

The fact that menstru-

al blood is non-coagulable would point to the fact that
menstruation is controlled by the secretion of a substance which inhibits coagulation".

Sturmdorg (96),

too, had an idea of a substance controlling menses
when he spoke of

11

regular coagulable blood becoming

non-coagulable by an endomentrial juice".
Among the early proponents of decreased thyroid
production influencing uterine hemorrhage was Salzman,
in 1916.

He was among the first to give thyroid ex-

tract to his patients who were suffering from uterine
hemorrhage.

He presented a case of persistent uterine

bleeding who became quite anemic, and he referred the
patient to a surgeon who promptly did a hysterectomy.
Now, the patient was young and Salzman decided that
this was an unnecessarily radical procedure.

So, the

next case which he had, he tried the new thryoid extract with prompt relief of a condition of over six
months' standing.

He noted the prompt recurrence of

the hemorrhage with the cessation of the medication.
This left little doubt in his mind that the
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administration of thyroid gland extract per orum furnished the patient with a substance which she lacked,
which substance was either directly or indirectly responsible for her uterine hemorrhage.

He admitted that

the use of a substance, the action of which was not
known, and necessarily for such a long time, is not an
ideal situation even for as serious a condition as uterine hemorrhage, even though the end result apparently justified it.

It is noteworthy that he recognized

that the departure from normaJ.ity of the flow is due to
an alteration or deficiency of the product of the thyroid gland, and that judicious use of dried thyroid
gland substance could control it.
Joseph Bear, of Virginia, reported in 1920 a close
relationship between the thyroid gland and the menses.
Emil Novak, in 1923, suggested that since the thyroid
enlarged at puberty, at the time of the menses, and during pregnancy and lactation, and the thyroid disturbances at the time of the menonauee, the thyroid hypertrophy in animals after experimental castration, that
the sexual apparatus exerts an important influence on
the thyroid gland.

Curschma.nn, in 1923, reports his

experiences in which reduction of thyroid secretion bas
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always a depressing influence on menstruation, generally with induction of amenorrhea when the hypothyroidism was pronounced.

Gardiner-Hill and Smith (31:32)

found that menorrhagia was commonly present in cases of
hypothyroidism occurring before the menopause.

They

particularly emphasize that where pelvic examination
revealed no abnormality, the possibility of a thyroid
deficiency should be kept in mind in cases of menorrhagia.
Breckenridge noted that menorrhagia was the chief
complaint of cases of mild hypothyroidism, and that it
was often accompanied by shortening of the intermenstrual interval; however, in some of his cases, the intermenstrual periods were lengthened and, in others, nervousness was the chief complaint.

He found that hypo-

thyroidism was one of the commonest causes of

menor~

rhagia and metrorrhagia, and he emphasizes that this
condition should be excluded before resort is taken to
the curette, radium, x-ray, or abdominal. section.
Waters and Williams declared that excess bleeding was
the commonest symptom of hypothyroidism and, further,
that the metabolic rate was not sufficiently reliable
but to depend on therapeutic tests for the confirnation
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of the diagnosis.

Mussey and Haines reported that pa-

tients with low metabolic rates, without evidence of
myxedema, occasionally have severe menstrual disturbances, the most common of which are menorrhagia, amenorrhea, oligmenorrhea a.nd, less commonly, metrorrhagia.
They further noted that the basal metabolic rate might
be as low as minus 15 to 20 percent, rarely below minus
25 percent, without edema and the manifestations of myxedema; also that the skin was inclined often to be rather dry, and that fatigue was commonly a prominent feature.

Gastric acids may be low, and absence of free

hydrochloric acid is common.

The blood cholesterol was

usually higher than the normal.

Many of these patients

are asthenic, and their complaints frequently resemble
those of neurosthenic patients.

There appears to be a

rather prominent familial tendency.

They appeared to

deny the interdependent relationship of the reproductive
system on the thyroid; witness, "In the presence of low
basal metabolic rates, it cannot be assumed that the patient is suffering from a disease and/or that phsyiological or pathological distrubances are necessarily
related directly to the disturbed metabolism.

Menstrual

disturbances are not so frequently found in association
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with low basal metabolic rates as to warrant the assumption of a casual relationship".

They believe, from

the large number of persons with normal menstrual flow
without evidence of physical or psychic disturbance,
that the basal metabolic rate is an individual thing
and not necessarily an abnormality.

However, they recog-

nize a relationship from clinical observation that either
an excess or an inadequate supply of thyroxin may definitely be associated with disturbed menstruation.

The

enlargement of the gland at puberty, at pregnancy, and
with the menses, which is presumably an increased demand
for thyroxin, may or may not be an indication that the
gland is an important factor in ovarian function.

They

further concluded that very possibly the only relationship to the ovary was the metabolic necessity that all
normal cells exhibit, and that the improvement in the
feeling of well-being and the ability to carry on with
less fatigue is enough alone and, in addition, they successfully controlled amenorrhea in 59 percent of their
cases.
Essamella, Lisser and Shepardson, in 1935, recommended that a basal metabolic rate be done where no obvious local pathology can be found to account for the
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uterine bleeding in menorrhagia and in metrorrhagia,
with subsequent thyroid therapy.
Carl Fortune reports other sexual disturbances
associated with hypothyroidism, without myxedema, which
are improved with thyroid therapy; namely, dysmenorrhea,
frigidity, and excessive nervousness.

He also cites

two cases in whom convulsive seizures resembling epilepsy accompanied each period, with cessation under thyroid therapy. (23)
Karl John Karnaky allows that diefunction of the
thyroid may give a secondary amenorrhea and, in oases
with low basal metabolic rates, he suggests, in addition to estrogenic therapy, that thyroid extract be
given, in which cases less ovarian hormone is necessary.
Van Horn (99) presents work suggesting a quantitative influence of the thyroid upon the ovarian follicle.
Mason, of Denver, reported in 1939 that mild hypothyroidism may be the cause of profound alterations in
the female sex cycle, often with no other symptoms.
The basal metabolism may be sufficiently low or well
within normal limits, and the diagnosis of hypothyroidism substantiated by successful therapeutic test.
Rather than infrequent and scanty menstruation, combined
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with varying periods of amenorrhea, his experience shows
shortened menstrual intervals and menorrhagia.

Often,

the bleeding may be continuous, all rhythm being lost.
This is especially noted in adolescents.

He insists

that the symptom of easy fatiguability, which the patient usually attributes to the loss of blood over a
long period, may confuse the physician and he may miss
his diagnostic clue.
Hamblen says that powdered thyroid gland is preeminent in the endocrine treatment of functional ovarian failure.

The most generally accepted theory of the

action of thyroid substance assumes that ovarian levels
of function fluctuate with the alterations in the general metabolism of oxygen, since he has observed no proof
that ovulation has been induced even in patients who
presented signs of myxedema.

However, regulation of

the frequency and duration of bleeding has been observed to occur in dependently of a qualitative change in
ovarian function, and this observation is compatible
with a concept of a simple speeding up of metabolism.

-27-

HYPOTHYROIDISM IN RELATION TO STERILITY
In patients, who hmre no evidence of pelvic disease or evidences of other disease which may account
for low fertility or sterility, a thorough interest in
the thyroid gland should be prominent in the investigation.

In many cases, in which other non-endocrine

factors have been ruled out, the basal metabolic rate
may be found to be significantly low. (64)
J. C. Litzenberg, of Minneapolis, reported in 1926

that, with either hyperfunction or hypofunction of the
thyroid, conception is rare.

He reports a case history

of a young woman whose presenting complaints were sterility and irregularity of the menses.

In other re-

spects, she and her husband were perfectly well, except
that her basal metabolic rate was minus 17 percent.
Litzenberg gave her five grains of thyroid daily for
one month at which time her basal metabolic rate was
plus 23 percent.

He reduced the dosage a little, and

two weeks later her basal metabolic rate was plus 4
percent.

She was given a maintenance dosage of thyroid

and returned in three months with her original trouble,
amenorrhea.

At examination, however, Litzenberg noted
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that she was three months pregnant.

He maintained her

basal metabolic rate throughout the pregnancy and she
delivered a live baby.

She successfully carried

another baby, always with thyroid medication.

At the

time of her third pregnancy, she took no thyroid and
promptly aborted at three months.

Litzenberg reported

several other cases with low basal metabolic rates who
had no sign of myxedema but who appeared sterile and,
with thyroid medication, they conceived.

He therefore

concluded, "It appears that a normal basal metabolic
rate is apparently necessary, not only for conception
to occur, but also probably necessary for its continuation".
Three years later, Litzenberg and Carey concluded
that, in their series of cases, one-half of the women
with a decreased metabolism of minus 10 percent or lower were sterile, and more than one-half of the sterile
women had a basal metabolic rate below normal.

They

noted the high incidence of sterility and repeated abortions in these patients.

By restoring the basal

metabolic rate with thyroid medication, they improved
menstruation and, in many cases, permitted conception
and prevented abortion.

They suggest basal metabolic
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readings in all cases where no other cause was found
for abnormal. menses, sterility, and abortions.
In 1922, Favreaux reported sterility the rule in
absolute hypothyroidism, with fecundity varying in. direct proportion to the amount of gland tissue functioning, and noted good results in the latter with thyroid
glandular therapy.
As early as 1917, Herman E. Hayd reported that
some individuals have written on the good effects of
thyroid medication in relative sterility and in threatened and repeated abortion.
In 1924, J. Ramsay Munro said that "Conception is,
to a great extent, dependent on adequate supply of thyroid substance, and pregnancy has frequently followed
thyroid feeding in subthyroid married women".
Impaired fertility in mild cases of hypothyroidism
was reported in 1927 by O'Keefe, who maintained, however,
that he had never seen a case of menorrhagia without
definite pelvic pathology.

He is alone on this stand,

however, for almost no one else has made that statement.
J. L. Huntington felt that it is quite possible

that focal infection, faulty endocrines, fatigue and
other poisons do play a role in the creation of sperm
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and ova capable of impregnation but lacing the vitality
to bring the egg to full development.

Glober, of San

Antonio, too, strongly feels that giving thyroid medication is indicated to improve the germ plasm of both
the sperm and the ova.

It is found very often that the

husband may be mildly hypothyroid in these cases of reduced fertility, and he should, by all means, be investigated and, if necessary, treatment should be given.
Emil Novak further emphasizes that a thorough study of
any cases of sterility must embrace a study of thyroid
function, especially

by

basal metabolism determinations.

He includes the husband in his study, too.
In women in whom the menstruation is regular and
normal, the commonest cause of remediable sterility is
low basal metabolism. (26)

If this is recognized and

treated by appropriate dosage of thyroid, the sterility
may be relieved within a short time.
The work of King and Herring in 1939 shows marked
success in patients with hypothyroidism who were treated with thyroid, in that many of them conceived.

They

found, in addition, that those patients who discontinued thyroid medication after conception promptly aborted.
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Taussig, of St. Louis, in criticizing the work of
King and Herring (54), states that the time to start
thyroid medication is before conception occurs and, if
treatment is delayed until after conception, we have
ablighted ovum with the possibility of abortion.
reiterates this urgency.

Davis

Winkleetein found, after try-

ing thyroid in normal and in subthyroid cases, that
those who were normal received no benefit from the
treatment.
Hamblen observes pregnancies occurring after thyroid therapy in women whose "endometriotropic and hormonal studies indicated no ovarian failure".

The oc-

currences have been related to the ability of the thyroid
substance to overcome existing "gametopathic factors due
to inefficient local metabolism of oxygen in the ovaries". (37)

He believes that the primary effect of thy-

roid therapy is likely on the germinal apparatus, but
adds that thyroid medication alone cannot overcome
marked endocrine failure of the ovaries.
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ABORTION
Premature labor, with the death of the fetus in
girls who were negative except for apparent subthyroidism, is reported by J. Ramsay Munro in 1924.

Litzen-

berg noted, in 1926, that women who habitually abort
should have their basal metabolic rate taken, with
treatment by thyroid extract, if the basal metabolic
rate indicates it.

Aleo, in 1926, Favreaux suggested

that the thyroid produced an antagonistic substance to
the toxic products of conception.

He noted a hyper-

trophy of the gland, as well as a numerical increase
in the follicular elements of the gland.

In 1929,

Litzenberg and Carey reported a very high percentage
of their patients with low rates of metabolism who did
conceive, aborted--many of them repeatedly.

They sug-

gested readings and, if indicated, thyroid therapy in
all cases of apparently idiopathic abortion.
Huntington said in 1929 that defective germ plasm
is the chief cause of abortions, and it is his belief
that thyroid deficiency is the chief cause of defective germ plasm.

At this same time, R. R. Wilson stated

that, while these women tend to miscarry in the early
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months of pregnancy, they may occasionally evade abortion and may, more or lees, successfully give birth to
oversized children "and may even acquire large families, most probably due to apathetic acquiescence rather
than actual desire".
Brown, of Dallas, noted that hypothyroid states
are often unrecognized because of inattention to minor
complaints and signs and, in addition, treatment even
when the condition is diagnosed is very tedious.

He

found that pregnancy in a normal woman gives an increase in the basal metabolism rate while, in the hypothyroid, the basal metabolism is markedly decreased and,
in treating them, it is necessary to increase the medication during pregnancy.

He states that cretinism is

due to maternal hypothyroidism and is prevented by adequate thyroid treatment during pregnancy.

Breckenridge,

in 1932, reported successful treatment of mild hypothyroidism resulting in abortions and subinvolution.
Frazier and Ulrich noted and reported the frequency of
repeated abortions in these mildly deficient women.
William

o.

Purdy, of Des Moines, emphasizes the

importance of a detailed history in prenatal visits,
and to be carefully alert for any signs or symptoms of
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masked hypothyroidism, with subsequent treatment controlled by frequent basal metabolic rates.
The fetal thyroid is laid down early and is distinguishable in embryos of 10 to 12 weeks, making it
quite imperative that the mother should have sufficient thyroid treatment to assure early and adequate
differentiation of fetal tissue sufficient to the needs
of adult life. (11)

Many cases of dystocia due to

overlarge babies are explainable by an unrecognized or
improperly treated hypothyroid in the mother.

Rapid

gain of weight in the last half of pregnancy, if not
definitely due to excess eating, should immediately
suggest that the thyroid may be deficient.
Taussig points out that patients with a basal
metabolic rate below minus 12 percent should receive
thyroid medication despite clinical findings, or lack
of clinical findings, of hypometabolism.

Hertoghe, in

1914, reported that many women, who are taking thyroid
substance to reduce weight, have been surprised by becoming pregnant in the course of their medication.
In 1938, Sexton suggested that an excess gain in
weight during pregnancy may be either of thyroid or
pituitary origin.

He recalls that, normally, there is
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a basal metabolic rate increase of 15 to 20 percent during the second trimester and a failure to show this is
a definite indication for thyroid therapy which, in
turn, will not only keep the weight down, but will also
assure an adequate supply of thyroid to the fetus.

Lee

Glober gives thyroid to both the male and the female
when they present a history of recurrent abortion, to
improve the germ plasm.
Sandiford and Wheeler found little increase in the
basal metabolic rate in the early months of pregnancy
but, from the sixth month to term, there was a 20 to 25
percent increase in basal metabolism normally.

Most

authors believe that an increase in excess of plus 20
percent is potentially abnormal. (85:7)
Patterson, Hunt and Nicodemus postulate that most
thyroid disease is congenital and they have concluded
that "The Hypercholesteremia of pregnancy is due to
subclinical hypothyroidism which becomes exaggerated
as a result of the increased metabolic demands of pregnancy; the hypothyroid mother absorbs the fetal thyroxin producing fetal hypothyroidism from wbich the
gland reacts to produce extreme fetal hyperplasia;
the fetal thyroid hyperactivity and hyperplasia during
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the development leads to permanent damage to the thyroid gland which, in later years and depending on the
iodine supply and physical demands, may lead to clinically evident thyroid disease".
King and Herring reporting on "missed abortion"
ref erred to the retention of the intact products of
conception in the uterus for a considerable period after the death of the ovum, commonly occuring in these
oases of masked hypothyroidism, and they stressed doing basal metabolic rates early to obviate this oondit

ion.

They agree with Litzenberg that this condition

is due to defective germ plasm in either or both the
husband and wife.
Mussey, in 1939, reported that nausea and vomiting
of pregnancy seem to be common among the patients whose
basal metabolism rates are low.
Mason noted the frequency of recurrent abortion in
oases of mild hypothyroidism and suggested that careful
study be ma.de with treatment of the thyroid condition.
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ECLAMPSIA AND TOXEMIA
Joseph Bear noted in 1919 that there "is an increased tendency to invite the toxemias of pregnancy"
in cases of hypometabolism.

Nickolson believes that

thyroid insufficiency is responsible for the toxemias
of pregnancy, and he suggests the use of thyroid extract in the treatment. (4)
In 1922, Fruinsholz reported that he was impressed
by the constancy of renal disturbances in hie cases of
hypothyroidism; he refers to typical abortive myxedema,
however.

Mahnert noted a pronounced decrease in the

metabolism in the toxemias of pregnancy.
Patterson, Nicodemus and Hunt have done excellent
work on the etiologic relationship of hypothyroidism
to eclampsia.

"Patients, who develop late texemia in

either a mild or severe form, show some signs and symptoms of hypothyroidism, or even of myxedema, some time
during and frequently before pregnancy".

In the first

and second trimesters, they complain of nervousness,
exhaustion, shortness of breath, insomnia, headache
and lack of ambition.

The incidence of nausea and

vomiting is increased, and they may have a marked
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hypotension which may fall as low as 80 mm. of mercury
in the second trimester and often is replaced by a hypertension in the third trimester.

They gain weight

incessantly in spite of strict diet and restriction of
fluids.

They tend to have a generalized increase in

subcutaneous fluids.

It is usually in the last half

of pregnancy that symptoms and signs of definite toxicity begin and are superimposed on the milder signs
and symptoms of the toxemia mentioned above.

All the

mild signs and symptoms are those of hypothyroidism,
and have been interpreted as indicative of a relative
hypothyroidism occurring during pregnancy.
"Because chronic placental infarction and chronic
placental degeneration are accompanied by chronic toxemia and acute massive infarction of the placenta is
accompanied by acute toxemia, it appears that the late
toxemias of pregnancy are produced by toxins absorbed
from the degenerating plaoenta 11 • (83)
It has been shown that hypothyroid states are accompanied by high blood cholesterol (in normal pregnancy, it may go up from the normal of 150-170 mgm
to 200-260 mgm %), and in hypothyroid states, it is
still further increased. (2)
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Patterson, Hunt and

%

Nicodemus decided that, since mothers with high cholesterolemia give birth to children with hypercholesterolemia, such infants, then, were suffering from hypothyroidism secondary to the maternal hypothyroidism.

They

concluded that "the high fetal blood cholesterol, accompanying fetal hypothyroidism which is secondary to
maternal hypothyroidism, produces placental arterial
disease predisposing to thrombosis, placental degeneration and placental infarction, and that toxins absorbed
from the degenerative placental tissue produce the late
toxemias of pregnancy".

In addition, they suggest io-

dine and thyroxin as prophylactic and therapeutic agents
and report excellent results with their use.
Jesse White of Pueblo, Colorado notes, too, that
there is an increased cholesterolemia and marked placental infarcts which apparently are due to endarteritis;
he mentions the prominent symptoms of fatigue and nervousness.
E. C. Hughes reports two series of 500 patients each
in which he concludes that the basal metabolic rate must
be followed closely from the beginning of pregnancy.
noted that administration of thyroid to those patients
with basal metabolism below ) in the first trimester
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He

reduces the incidence of the late toxemias tremendously,
but the thyroid extract must be given early in pregnancy.
In addition, there were only half as many pre-eclamptics
in those whose basal metabolic rates were maintained at
a slightly plus level.

He does not, however, know how

to interpret hie results; whether these changes mean a
hormonal imbalance or the overproduction of some toxic
metabolite or both conditions, he is not sure.
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CONCLUSION
In this paper, the author has reviewed the
work of a considerable number of men who, having
seen a great many cases of hypothyroidism, agree
that this condition is termed mild; it is, in no
sense, benign.
It is extremely important to be able to
pick up these cases, and the physician must have
the possibility of its existence always in mind.
When he recognizes it, he must provide immediate
therapy.

The help, which is given to these un-

fortunate women, is more than adequate recompense
to the physician.
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